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of the nozzle find nothing to return them; and as they all possess hyperbolic orbits, they depart from home forever. Instead of giving up their radial velocity to a piston, they keep it. Only now it has become a linear velocity, not only in reference to the nucleus but also in reference to the walls of the nozzle. The swarm of molecules strings out into a long procession, like a body of troops defiling into column-formation; and although the cross-section has diminished, the volume has increased. The molecules find more "elbow-room." And while their original radial velocity remains unchanged, relatively to each other it has disappeared. Only the tangential component remains, giving to the orbits the same wide circularity which they had after collision with the retreating piston.
The impinging of this jet of molecules upon the curved vanes of the turbine-wheel, and the performance of work there by the loss of linear velocity, is a purely mechanical action, alike in principle in hydraulic and steam turbines. The expanded molecules pouring forth from the nozzle against the vane might just as well be so many microscopic but inflated foot-balls—originally fed into the boiler as so many solid wads of leather, and there inflated with compressed air by the energy of the furnace, and which have now escaped with a vigor of motion derived from their own internally stored energy—as expanded steam-molecules, so far as any thermodynamic action upon the vane is concerned. It is true that in actual practice thermodynamic action nearly always trespasses beyond the nozzle and modifies the vane-action in ways which cannot occur in hydraulic turbines. But this is a thing which the steam-turbine designer usually seeks to avoid, or to reduce to a minimum.
Cycle-efficiency. In any rectangular cycle, such as Fig. 10, the energy taken in is proportional to the initial intensity, I1? whatever the width of the cycle horizontally. Usually, in nature, cycles are truly rectangular only when considered of infinitesimal width, dX. But since any cyclical area? however irregular in outline, can be divided into an infinite number of vertical strips of width dX between parallel sides, there is always a definite initial and final intensity of rectangular cyclical action, for each increment or decrement of energy handled.
The energy reiected by the cvcle is similarly proportional to the intensity of rejection, I2. Therefore the efficiency of a rec-